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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a -magnetic resonance 
photographic apparatus equipped with a means for 
acquisitioning magnetic resonance signals with smaller Maxwell 
term and the magnetic resonance photographic apparatus for 
acquisitioning such a magnetic resonance signals. 
SOLUTION: When magnetic resonance signals are acquisitioned 
using a phase-contrast method, a flow encode gradient Gr whose 
gradient direction is reversed depending on a former half and 
a latter half of a period corresponding to a period T2 that 
rephases a spin by a slice gradient Gs and the flow encode 
gradient Gr with an identical absolute value is applied to a 
direction of a lead-out gradient, whereas the flow encode 
gradient Gs whose gradient direction is reversed depending on 
the former half and latter half of a period corresponding to a 
period T4 that dephases the spin by the lead out gradient Gr 
is applied to a direction of the slice gradient. 
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1 

- K77 h&jmm 

E«»*«riBU- kt9 i^EEEo^injfcEPinii-*, 
7i-xx>a-Ki3iaa», y-KT7h£iEa 

EEV- KT7 h^E«#KJ: 9 1MB*MW> 

4 -7 * - X+ * X8 N) Ic-Sc-T 4 $ n \z E¥ t E^-eagB 

WjfZlifiEM K * ►) £|E©E*MIri*l^— 7 n - x. > 3 

- K43E«#*WE^9-f ^«3E«*o*ifincenjnii-. 

», 7*-XxV3rK^El», 'J - KT 7 h^lEfiS 
^iU r 7D-x-/3- K43EB»tfflv»-C7x-X3 

ffJlE* 5 4 *43EEEK £ ») EEitEO* tf > £ y 7 x 
-Xi-*»WK-E1-*»WKE*fcE*-C43EO#fil 
^KttKfc »>43EOiK*t'(I**ra-4 7n-jc>'3- 
E«»*EEy-K77 ^E«»©*6JKEPiniU 
EE 'J - K77 1*43E«»KJ: 9i»E#Jfc©;*i> , >*T' 
^ 7 x - Xf * MM K-a-J- * XB P4 KE¥ £ «#-C43E 
(Sl^RJif C 4: •) ^EWlitt^ra-t 7 n - x v 3 

- K43E8»*ttE* 5 -T *4gE«»©*|fi|K:8iini1- 

[H#:£4l EE*?-Y*£>Ea«tc.l: i)iffi^C 
^evt'J 7x-Xt*«IIHH:-Rt4)HWC, 
ft^EoSldli'liOt K » »> £JE©i*£*Hta ? |S|- £ 7 
0-O.V3- K4gE«»Oltr*»»*«rE7*-XiV 

n - K^iEfiS»<o^ri6] ensn l , 
ttlfS y — K T 7 Y*3UW8>1.ZX. *)mm&.<F>7.\?.y*? 
4 7i-X1--5«8IWlc-St-t'S»!Htc, |fji£ 
EW^fS)* J RW^ 4 *) 4g E<0 jffi*Hfi3&* — 7 o -x > 
3- K4gE«»0«*»**«rE7i-Xai>3- K43 

E«»*>#focepjnrt-s, ;t*#Stt4S*ai4 

7x-XxV3-K^ESi, 'J - KT 7 h^EfiS 
fcisJEF^n-xva- K^EISS-fflv^7x-X3 



2 

EE*?* i «)«rEW*o^ev*y 7x 

-x-rijwHuc-atijwwKitr^tife^-c^Eo^m 

E«»*i»Ey - KT>> h^Ea^^ian-epsirf a*) 
E«»epfti^«, s-AEtac: kiftrnki-zmaw® 

in** 6] &as> A^^a^s *7^7£)Ea 

io jg, 7i-XxV3- K^lEa®, 'J- KT 7 h^E« 
Ir&i l>'7 n- i>r?- K£)EaJ*£JB^T7x-Xri 
> h7X hfeKJ: »»W**e.««*i»fll**Ji#-*-*« 

frEy — K77>4gEasic«t »>EE*tE©*ifv*7' 
>r 7 x - X-t & #9 n k -gft * £ m ic E* r*43 E 
<r>-n ft&BLitlz £ "5 &)EO«6Wa* f |W|- 7 n - x v a 

- K43E«»*tirE^9'f ^a3E«»©*RjcaiUni-* 

^Ea^en*n#s. fc-i-*«*t# 
20 h»*jR7] #a*. jasjsisas. ^7^7>4gEa 

t&, 7x-Xx-/3-Ki3E«S. 'J - K7 7 h» 
*&i3j;U f 7n-x.>=i- K4gEa^*fflv i T7x-Xrz 

sje^ 9 x^Eissc <t o friew^wx tf > s- y 7 x 

- x-r 4 »g n n-gc-r « is w n«r# t ^#-e^E<o*i»] 

t}^JE<0$&Wffl**|S| — 47n-x>3- K4g 
E«»SrT»Ey- KT7 h«3E«*0*rtll=RUPL, KT 

ev- kt 7 h^mmmizi ^iWEWtio^ev*^^ 

30 7x-Xi-*JWIH|lc-Sti-*)«IIIBK«r*fc«*-ca3EO 

tj iw 4 *) ^w-omn^m— ^ 7 n - x. > 3 - 

K43E«»*tffE* y -f ^agE«#0*|S|uepi)n-r *«3 
ItTE^. 7 4 x^EBUi: x •) HEWIIO^ fcf > «r y 7 x 

-xi-4jBmnc-sfci-4na»c % «i*t^*T^Eo* 

[S]7!) J R*t^4 "9^EW*SW'lt7!> i ra-470-xi>n- K 
*D Ea*OftJ#Be7> ifE7x-Xx>3- K*3Ea* 

40 ©^isjuepirou sjEy - K77 hjemcj: "jffirE 

W^O^ e>Srf-f 7x-X-r^«P^tc-g:1--5»3F^ 
K, Dtr*i:»*-C43E«)*lRl* t RJ*K«r »)«3EO«*tE 
^-^7D-x>n- K43E«»0|fe*»fl-*lMfE7 

i-xi>3- K43Ea*w*isiicentD-r*> 

Sc t ? Z SS*« 5 4 7 <7) ^ *, (D^-f tifr 1 o 

iw*3H9i ^a^, ^^^a«. 7.7-f^^Ea 

7x-Xxy3-Ki3ESS, y-KT7h^Ea 
^i3J:y f 7n-i>n- K4gE»»«:fflv»-C7x-X3 
50 >Yy^YmzX UWTE 
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ute* 7 'f x*3E«*k a o tHrE***ox tf> * y 7 x 

EfiS»*frfB'J - K7 7 h43ESBE»<7).^lfiHcepSDl--&4g 

[11**10] »a«K ^il&fiS^, 7 7-f7£jEa 
$ % 7i-Xx>3- K«3E«»» 'J-K7 7f£jEa 

> h 7X MfefcJ: »)WJR*» L«rE 

7 x - x-r 4 m n t -*-r 4 *j n cim* t a^-c^ e 
- k«3E8**jwex 7 -f ^43Ea*§o*[pitcepi)D-r4 

iif**i 1] #a«. msata*. x^-fxagEa 

7x-Xxy3-K^EI», 'J - FT 7 ffcjEa 
*£J:y r 7D-x>3-Ki3S)8» : Srffiv>T7i-X3 

v h 77. hfeic «t Qttft*&m#ft«-9-*jMiLiMB 
UEx 7 >f x^E&tttc i ►> «rE*M*ox fcf v «• y 7 x 

-Xi-4j(iBK-»i-4)Hm»=itr*i:«*-r^Ew*ffi 

K 4 •) £jEO*&*Mirt f ra— *1&E 7 n - x. y 3 - 

k4de«**'';- K7* h43E«»o*flii=eniDL, m 

K'J- KT7 h£)Ea*§KJ: t)HrE*t*«)^ >Srf ^ 
7x-Xi-4«iraic-g:i-4»!rani&*tm*-c43Eo 
TjfSjT^RttK: 4 *) £>E<*>*6*Mi* f ra — tt 7 n - jl y a - 
K43£***1&EX 7 X43E«»0*fiHcepiD+**5 

Ea^eniD^s. **«i-4£ t *#®ti-4a^;*Ri 
[Hi**i2j ^Ea&epao^Mm, 

HEX?* x4gE«»fcJ: 9«rE*t*OX evSr'J 7i 
-X1-4»WK-a+4JHIIIjlc, U#t^#T43EO* 
rfi)3ii { R^tc^ t)^E«0«£^(i* ? l^-^7D-x.>3- K 
^E»*OU*»5-*«rE7*-Xj.>3- K*3E&» 
(O^lpJKepSnU 1&EU- K77 h^JEa^lcJ: 191515 

*t*<o 7 tr > * 7 4 7 x - x-r 4 $ n k -st-r 4 g§ m 

Hr^fclfe^-cagEflD^rai^RWCftijagEOlfiWtt 
ffl-47D-i'/3- K45Ea»0»*a5»«:«rE7 
x-Xx.V3- K&iEa*W^|fi]UQliDi- 4, 
f££-f 411**9 Lit** 1 1 <D-5 *>cov>T"*t^l 
oKE«0«**i«»«*lt. 

(0 0 0 1 ] 
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;S££xy r 3£fi>£cnca^#q|«S^«KHU 
7x-X3Vh77h (Phase Contras 

t) sic«t4a^*q|^^fi : ^^a6<oa^*i!i#-f-« 

afetfic, 7x-X3> h97> hfet; 
J: *) «*#'!MiJB i S:4T da^*q|iSjKSISHB8-r4o 
10 0 0 2] 

[&*e>&#] rat***!? (MR I : M a g n e t i 

c Resonance Imaging) sgftTJdu 
10 -^V *y Y ->7f A (magnet system) O 

**H4al, ^Eaw^itrwHaEastaiiDLrwa 

[0 0 0 3] £#rtOJfoi£^<^;ft£«IJ-r4v>;b*9>4 
70 — f > — v>7* (f 1 ow imag i ng) Srfr 
•7 7J&W 1 Ot LT7x-Xn > h 97 h&* J *4 0 i 
OTjffi-Cii, iimn<OZ\£> (s p i n) 
Kffi«*«SE< fc L v» 4 <0 fctiffi*fb * * C 2 -ar-f . fifi 
20 ri^fb-f-4 fcOK£»tffi**fk*£i:3*4^B«»a f 
f!)ffl$tt.4o d 44gEa»»i7n-jxvi7- K&> 

E«*fcn?««i4„ 

[0 0 0 4] 7D-x>3-KigEffiJ»(i < UvUCjfiS: 
£>E£i$o 2 ocoa% : Srffi^V-T*^B#B-roeniDi-4 <fc 
$KLfc<>0-C*4.o £*>J:3*43E«»*fl|v»4£fc 
KJ:»K ftE^JE-fbLiv^lfvett, -f-coffiti^E 

a*§ensD»iw^u*-r 1 -o^m^itu^vm^ 

v» 0 ittlcWLT, a»043E1w}&oT'C5:fi**|E'fki-4 
30 7,ev-C«, ffi*OSEftKfliv>43E«»913taJBWOl)tJ|i 

[0 0 0 5] 7n-n> h 97 bS4r^fi : 1-4^(±, 

7D-x>3 - K*ismo^t LT> ^»-T47e> 

<©^Ea«* i «f»3S:*tcLT«effl$il4o LT\ -7J 
07D-x^- K4gEa»OT-C»fca***«-g-i: 
ffi7J<07n-jn>3 - KdgEa»<&TT»fc«*C#q»« 

-§-to^^**4^iicx t). ffie^-fbL^v^ev 
40 *r««LT»»-i-*xe>o««;*i»« 

[0 0 0 6] 

WMWJIfftLJ:^ t-f4SIS] m^icii, fifi^-fb 
L^cv^7H*vic(>, 7D-XV3- K43Ea*1cJ: 
7 nfi^S (Maxwell term) TX£*i- 
4{iffl^-fb**^:C4o rOfiffi»fcli7D-x^3-K 

50 e>. a$t*»flr-9-o^**ii>Ttfi«* f SE'fkUftv»^kr 
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[0 0 0 7] -f-£T% #||I3§©!$SI±, v-y?;*^^ 

a * m x. £ js^Rijg^a * %m-t * - 1 t * * » 

[0 0 0 8] 10 

[HWH***-*-* (1) ±E<DlS®£#f& 

- K77 h£)E«Bt§fciU f 7 0-x.>:3- K*3El84r 

[0 0 0 9] •lc5M*-CW5l^t?(±, 7D-XV3-K 
^EfiBifSr. lt*fcfM i,, C43E©#fa:& t R*tK* , )43B 

raiw'J - K7 7 h&)Efil^§cO^'(p]^enz)ai-^> J: 7 £ L£ 

[0010] (2) ±.Eoa«*»»-*-*fcie>ofl6w« 

7x-Xx>3-lf43El», 'J - K7 9 h^EfiB 30 
*§J3 ilF7o-x>3- K43EJB®Srfflv»r 7x-Xa 

SfclJ, IME'J- KT9 I-43E«»KJ: iJflME***©* 
fcfvS-TM 7*-Xi-*»MKHB:-t-*JWHfcTlir¥fc» 
^■C&lEW^IfiJ^RitKi'J^EO^^ra— 47n 
-job- K4gE«»*lttE^9-f ^4gE«»0*|pJH 

-So 

[0 0 11] iOa^i-COI&KTJi, 7n-x-/3-K 

»«3E«»i:i-4 t b tc, 'J-K7 7 
h^EltCiU^^^f-f 7x-Xf5iffli:-it 
1-4JHIlBfc* 7 W ^43E«»o*rtIH8Jlni-r 4 S. r> iz L 

[0012] (3) ±.$&<DVkmiM8:1-Z>fz*><Dm<DWL 

4&, 7i-Xx-/3-K43B8i, V- K7 7 

S tz *) , HtffET. 9 -f *43B«*C J: k: > 50 
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S-V7i-x-r-5»ira»c-gi:i-4»iraicM#t^-c4g 
E<O^FfiJ*<RJ«rtwi t)&3&<Dm$W.#W\— i7D-x> 
3- K43E«»4r«rEV- KT* h4gE«»©*fl|fcep 
SDL. KrE'J- K7 7 1- 43EW1K J: 

7*-Xi"4HMK-ar4*!IHK«r*J:«¥ 
■C^EO^lSj^RWlct •) 43EOjKWtt*«ra— 4 7 d - 
jc>3- K^E«»tlWE^9-f^^E«»O^I*HcRi 

[0 0 13] Ci<0®.^-C<7)^^T-(±, 70-XV3-K 

OilfiitM^W-ft^Ea**:-*-* t t fcK. *7-f*£) 
EiSiia *) 7.^10*1) 7*- X-fZMffll l Z-$lL-f2>M 
HCJ- KT 7 h43E«*<0*|fiHcepiDU. 4fc, 7n 
-a>3-K«3EB»«^ fr#-^m#T*lEO^|p)**S 
itCft^^EOttJt^m-ft^Eeiiti-ii: 1 1> 
fc, U- K7 7 h43B&*lK2: &*ev*f4 7i-X 

i 0 CLft^t, -7 > ^X^x^J^ 0 iz-jrzz. 
b&X-^Zo 

[0014] (4) ±.u<?>ykm.zm®:-?z>tztb<Dm<7)WL 
7i-xi-4«nnc-ai-*»iinn=, m*b 

^-C43EC0*|S]* J RW^^ 0 AjE^IBWit^ra— 4 7 
n--x>n- K&lE«S^M*ffl57> : S:fflE7i-Xi> 
3- K43Ea»0^m»=euSDU, StE'J- KT7 V«3E 

-sc-r^w^tc «r#t«*-c^E<o*fii^R»Kfti? 

<t)EC0^«* s ra-^7n-jcv3 - K«3E«»9{fe^ 
S5»S'fE7x-Xxv3- K43E«»<z>#flJfc:8]Slrt-. 
-2., it^#®ti-* (1) 4v»L (3). ©^*>OV»-f 

[0 0 15] iOH.ar.f ©Iggimi, (1) ^v^L 
(3) tfH *,Ov^tL^ 1 oHJnx.T, ^7^X43EB 
»t=J: •j^kT-vty 7i-Xi-*JBM»:-Sti-4JHWI 
tc, ltr^t^-C&lE<0*|p]*»RWtc*»»43E(O«6Wffi 
ffl-ii7D-x/n- K&lEflS»«Olr*ac«-4:7i- 
Xi* = - K4>E«»©#|6jfcepi0U 'J - KT 7 fig 
E«»J=J: »jxev*r4 7x-Xi-*)«|BHc-ai-« 

jf|ffl-^7D-x^- K45E«*«!>lfe*«»*7 
i-Xx>3- K^E«S*<D^|fi]lcenJp1-4 J: ■? tcL/c 

[0 0 16] (5) ±EO»« 

7s-Xxv3-K4jE«», -;- K7 7 h^EffiS 
*i5J:y f 7n-ji.V3- K4jE«*tlv>T7x-X3 
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[0 0 17] COffl.ir-cco^l^ni, K 

wi&tttta'm-ft^Ea^l-aiiiK:, *:MX£> 
[0018] (6) ±.uv>vkm*mvk-$-z>tztb<D®.<n>m. 

7x-XxV3-K4gffiiB*, y-KT^h^Ea 

»>«rEWjfco^if>*'f 7x-xt*miiK- 
fti- zmmzm* t m*-?&3W.<o*ft#Kmz%: *> £je 

^^4uEa^o^i6]icenjrai-^^Ea®Bn»D*s, *iir 

[0 0 19] iOS^-C^ifli, 7U-XV3-K 

0«it«i*W-«r«3E«»ti-4i:i:*»=, 'J-KT-7 
>«E»li:J:9*i;vtf'f7x-Xt4lim:-S 

•t*»3Htc^7'f ^43Ea«<o*isncenira-r*«t ■? kl 

[0 0 2 0] (7) ±E©IMI*j»*-t*fcie>OfllO« 

jft-co»wii» #a*§. ?s®^a»x ^9^fx4gEa 

7x-Xx>3-K^EI*, 'J - K7 7 h^JEa 
tf7n-x.V3- KS)E)l»ifflv>r7x-X3 

g*«ltI<liir*oT, MEx?'fx4g£8at= 

US B K tt* t t^T^EO* f6]* f K ft »5 4gE©«*fr 
jt**ra-ft7n-jL>3- K43Ea«Srl&S'J- K7 7 
f43B»»O*fflKePi0U fltE'J - KT-7 t^Ba* 
UJ: »)ltBJ**0^e>*^-f 7*-X-j-*J(8lHC— tBt 
1--6»3H^*t^#T^EW^r^RJtlCft043EO 
«tl4 , H-47D-x"/3- K4gB»»*WE*7>f 

^^Ea»(7)7yia]tcei]iD-t4^Ea«en*D#s, **« 

[0 0 2 1 ] i<D^*-e<D%^-C»i. 7U-i>=J-K 

*iEa^£> ltt^fc^TagEo^^KWKft^^E 
W^tffi* ? iHl-ft43Ea«t-r-5. t t * 9 4**3 

EiSiCi 0^tT>Sr'J 7^-X-f *®|!5K-gc1-*#§ 

mcy- kt-7 h^iEa»o^[fijtceiijjDU, ifc, -70 
*ticft ^^EottWB^ra-ft^Easii-* tti> 
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1- * jib n k -st-t *> m n \z 7 9 4 7 ^emo^is) k en 
ani-£ i -5 t ttzoT, -7 ? 7 7 7 x 7u«=s- 0 K-r * c 

[0 0 2 2] (8) ±EO»«<r*ft1-*/S*«><lbO« 

,ST-tf)H^ii, 4gEa»epjni^si±, tfrE7 9^7£>E 
a* k i i) irBttBo 7 e > * 7 * - x-r * & n c - 

3-£HtfE7x-Xx>3- KagE«»0*fiHcBlinL, 
10 fTE'J- K77 h^BWRKJ: 0«rEJ**O^^v«-7 r 

^ 7*-Xi-4j«njK-a:'t4j«iiBK» «r*t&*-c£> 
EOtlfi])i ! 5Wi: ft ij 4gE<Dite*Mttf*ra— ft 7 o - x, > 
3- K43Ea»0«*»«-*«rE7*-Xx>3- Kflg 

Ea»o*miwgnjDi-4, (5) ftv> 

L (7) 0-5%OV»-f*l*loKE«oa«*i»«-g-« 

[0 0 2 3] iO«jSCTO»WT»±, (5) ftV>L 
(7) 0-9*,<OV^r*t^lolcjOx.T. 7?^74gEa 
J^tCJ: »)7fc?>£>J 7i-X-t"*JBHK— *i-4JHB 
20 fc, ttr^t^-C4gEO^|fi]^RWl-ft »»43EO*6»« 
* ? l^-ft7n-x.>3- KA3B«*OltMMM5-*7x- 
Xx>3- K&FEa»0^|fiJlcepi)DL, 'J-K77h4g 
• ffl&®iZ£ l)7fc? >*T4 7x-Xi--5»3H(C— 

W^K, **i|fe*T&>EO*lRl*«Ri*K4r»)4gEO* 
*Hi;o*|w]-ft 7 a -x > 3 - K4Ea*<9^tt»« 7 
x-Xx>3- K4gEa*&«??*|n]KfeniD-t*i0 KLfc 

[0 0 2 4] (9) ±EOH«*J*ife-*-* 
.£-CC0j£9§li, Pa*, ^5®^a^. 7.9'f74gEa 
30 » % 7x-XxV3-K43ES», 'J - K77 hfcJEa 
^i3J:0 f 7n-ji>3- KitjEa^i-fflvT 7x-X3 
> h 5 7. httK J: ») J#Jfc*»t>a*t*i»«-f-*:»»L«rE 

7 tr > * >; 7 x - x-r & Km n-st-r * m r$ izm 

*b «*-C43EO*l6l*«Ri#»:4 »J d3EOi|ftJt«**ra- 
ft vn-x>3- K&jEa^S-ttJE'; - KT 7 h^jEa 

*o^fin=epini-*43Ea»6Pin¥S. **ftiit 
s-#®ti-*a§t*«»f^«BT*&o 

« [0 0 2 5] i<OR.4iT?Oft?9-?li, 7n-x>3- K 
^Ea^i*, If^t^T^EO^fSj^RWlcft IJ&JE 
o«WtB#ra-ft^E«»i:i-*t fctu, 77-f74g 

Ea»ic«t i)7kr>s: >) y*-x-t2,mmz-%.i-2>m 

Hie; - KT7 Y^mWgiO^fiUzZvm-fb i- 7 ICLTt 

[0 0 2 6] (10) ±EOfSa£Pfc-* Z>tztb<r>m<D 
50 7*-Xx>3- K*3E«», y-KT^h^Ea 
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©43 ±y f 7D-i>'^- K£jB?8*&£fflv i T7x-X:j 

iSJtMtt^ot, itEy- kt 7 Y*3&m®i,zx o 
m e*#* o * > «• t* * 7 x - x -t h m n n — s-r 4 is 
n K«r# t »*r*iBo*ft#JiWc ft 9 «3E«>**mi 

m«<o^i6]KEPlnj-r-&43E«SSepini#S> t*«t*: 

[0 0 2 7] iO«jftTO*98"Ctt, 7D-iV3-K 
r-£>Efi&»K4 •j^kfvfcr' -f 7x-X1--i,^raic-ife 

i-ftjwiBu;:*? ^ ^^EfiS*&w*(fijiceniD-r-5 4 ? k l 

7t«9t\ -r y ? ?. <y j. )isJM* 0 U-t4£ 4 0 i 

4£ t**T-§^> 0 
[0 0 2 8] (1 1 ) ±.nWVkmZM&:-t2>tzl6<7)m<V 

m*-e<D%:wi±, mm®, mmmm®, *9^*£iEm 

*h 7*-Xi>3-K«3E«|, 'J-K7 7 f^EfiS 
*&4j £Tf7u-3.yu- ^EIMv>T7x-^3 

>h7^fftci e» *«»l«te 

q&jfiffcfSfi-Cfc-sT, f»E*?<f.*43B**KJ: OWE 
i* Jfc O * £ > * y 7 x - X ft J8 M — ft-*- ft » HI fcW 

fc^n-xvri- K43E***lltrEy - K7 7 h^JBSS 

va^rnircgiAiu ieu- kt? f^emcj: ow 

E*MW>*tf>*T , 'f 7*-Xi-4JMHK-Sti-*JWM 
K W * 4: E © * IS] K ft •} *3 E <D « Wit ** 

r-^7d-x>3- K43Efla**WE^7 W^^jEflBi 

»o^rffiKep*pi-*^E«*epip#lB:> t*tt4:i: 

&&m.t T 4fi8^*q&«j»^eT* 4 o 
[0 0 2 9] i«i*fWMWtl±> 7H-XV3-K 

£>*g*ftia*H— ft^Ei8»ti-4 1 1 *> -x^t.^ 
EflBfetc* OXkfvfcV 7*-X+ft«!nu— »■*•«»§ 
KT 7 h^EfiBS&O^lnJKepSDU Ztc, 70 

#Kft *) £3&.<D&Hfe* t m— ft*)EfiB*ii- ftt 

ic. y- K7 7 ^E&^ic4 O-xkTvSr-rM 7x-X . 

-r 4 ffi m k-sc+ 4 as n k a 7 4 * «g Eifi^<^^ ifi) k en 

*Di"4 J: i KLtzV?. ^ v 9 *> 7 0 K1"4 £ 

- -f > - v £#4 :t#flSo 
[0 0 3 0] (12) ±E«0!£a£#fc1-ft*:#<D'ffe«0 

egb*§ k 4 •} w e»*o * > * 'J 7 x - x-r ft m n u 

-gt-f ftJBBJK, fr-N£-t^-C43EO^!6)^RWtcft 0 
«3EOilftJtflrt«m-*7D-j.>3 - K4gE«»0«r* 
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8B$3-£WE7x-X.x>n- K^E^O*[6]tcen*D 
U WE y - K7 ft h OgEMtc 4 19 WEtt*©* kf > 
*f -r 7x-Xi-ft«n«K-a-f 4JMIBC, W¥i&# 
•C4gE«?)^|p]**MW-Uft O^E^Wffi*^— ft7n- 
jLvn- K43ES8*&0^#S|J^SrfrE7x-Xi>3- 

K^EBS*&0*lS]JCEPJjn-f ft, ikSrflHRki-ft (9) 
ftv^L (1 1) <0-) *,Ov>-ftt^l oKE©£H8&#iS 

[0 0 3 1 ] iO.ffi.^t?05f&WC»4, (1) ftv>L 
10 (3) *><OV»-r*i-^ 1 otcSDx.T, Ts^'TT.^Ea 
»KJ: IJ^lf^Sry 7x-Xi-4«Wlc-g:1- 4»3K 

W^t^^T-^EW^tpJ^R^HftO^EW^ffi 
* i R-ft7n-iV3 - K4gE«^oW*SI575- : Sr7x- 

xx>3- K4gE?sao^i6jiceniiDL, y- kt-> f*g 
mmmizx >)AV>zr4 7x-xi-4»!Hic-a:-t-4 

W*tf^"C&lE^^[6]* ? SW^ft O&jE^^fe 
Jt«-47D-x> 3 - K&)Eat&om*SB7>?- 7 
i-XxV3- K«3E«»«>*mi-aJlnii-4 «t "5 K L^; 

20 mzX-oX, ?gx.^l»)«* ? B5J:^ftv»7n-4^-->-^ 
#4-t**T#4 0 
[0 0 3 2] 

js^ags-PiHBicsiWi-fto ft^. *&witnm<o%,m 

tcRB5e$tt4 fcwtlii^o El 1 K&*t#ig&«a^e?> 
7D"/? (b 1 o c k) H£7Ki-o 
*0»«<D-«-c*ft. *8fi©S)SKJ:5-C, 
O^Sl^KI-f 4Hi6<D?gS§<0— PII**^$n4o *^fio 

30 *^$tL4o 

[0 0 3 3] HI H^-f i 9 ^BJivX* y h v 
^fA 1 0 0 4 C h vTx-rA l 0 0 (4± 

JSgJ^n ^ ;Mco i 1) SCI 02, £JB^ W ^SE 1 0 6 
HXlfR F (radio frequency) 3^f;v 
95 1 0 8 £*1-4 C -*7.t.#3 4;wgBli®tfeRti«i7)?g 
*fc£*U SvHClSl«&MlcEfiSnTv^4p Y 
•^fi 1 0 OOmfeRttfccortSB^H (**T : b o r 
e) Si$<7)^3 0 Ot^W V)V (c r a d 1 

e) 5 0 0 izmmstix mm LZ^m&^&izx <omx 
[0034] ±mm*-< 0 2 hv^r- 

A 1 0 0©rt»ffiHKBHB*S:JB«1-ft. »«*<O^Ifi] 
»4fRiaW*3 0 0O#ttO7j(S]^ I P^f'e*4 o tftfc*. 
^fc*9>47K¥«B*S , J^fiKi-4o ±«a®="f^S61 0 2 it 

«itjfj8e*3'f /u*-fflv»T»jft**Lft 0 ftis, sees 

<7)l4t *)4A/T-*4 0 
[0 0 3 5] ^>E3J -i 1 0 6 <4&)&«9feft£43Efr 

50 (4, 7.74*. (slice) ^E^*&, 7i-Xxyn 
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— K (phase encode) ^)ESS*i5 XTfV — 
K7"7r- (read out) «S0 3it*4. 

zm&<»Q&w§iiznfcLx£)&^4 i^ui oemn^ 
[0036] 3aaco4)ge^»±, Ev^csii:4 3o<7> 

ivn- i^c, 3oo^|fi)*)Sv-'l±v^-rtt 

^2o|/;l± 1 o<a;£falc^E*#oi8j&-Cafe4o 
[00371 RF="f;V^B108 H»feS^H^W* 3 

o oo#rto^e> j&jS 

OSflitv^. RFa'f/uasi 0 8li, Sfc, fffliSS 
[0 0 3 8] RFa-f 0 8liH^L4v»3aS«fflO 

[0 0 3 9] fcjE^-OHlBl 0 6 K li^Eiglb6P 1 3 0 

0 6 ue»«-9-*-^iLTagE«**»*S**o *)EfE 
13 011, £)E3>f JVBB 1 0 6 KUrtf* 3 3M&0&J 
SB a 4 A> k WIS Lt, L 4 v» 3 XfEeKftDB * * 
■t*o ^E="f 0 efeiUf^lEIEitlSIS 1 3 0t)-Cj 

[0 0 4 0] RF^^ l 08CI1RF lEl&SfS 14 0 
ri*8M8S*l.TV»* 0 RFIgSSBl 4 OliRFn^f ;WSS1 

oo©flErto*e>«-B&jg-r*o 

[0 0 4 1] RF=»^;VSBl 0 8 tCI±f'-^JR^a5 1 5 

.0**»ttSixr^* o f-^ctftisoiiRFa-f* 
SB 1 0 8 #5&«Lrt: SK*) &*, ■f-ttS-IfjL- 
7*-* (view data) i LXW.Hft £«, 
[0 0 4 2] 4gEIEibSB 130, R Ffgi&gB 1 4 0 13 1 

^■f-^iR^as 1 5 o \zttmn&i 6 o#s«?iiT^ 
mww 1 6 o h, tiEisagB 1 3 o iv> l-7»-*jr 

[0 0 4 3] 7^7hyAtA10 0, ^EKIbffil 
3 0, RFIEUS61 4 0, -r-^JDUfcSBl 5 0151^8] 

[0 0 4 4] T'-^JlX*a51 5 OOffi^fiJIiT'-^toS 
SP1 7 0tc^?*LTv^ o f-^gWl 7 OH, 09 
x.l^3>k'jL-^ (computer) ^£fflv>Tlgj& 
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ztiz> 0 ■r-9®-m.n 1 7 0 am^L*^** (me 

mo r y) imtio > V 117- * JESS'S 1 7 0ffl<D 
[0 0 4 5] 7»-*ifl.a»l 7 0H, f-^JR^SBl 5 

o & bw. *) ii^/iT'- 9 * * »j Kf5irt-.?> o ^ * 

IC II f - * £ flh o r- ^ ffilBI* 2 *S 7 - 

'Ji (Four i e r) g.ffl £*gjS;1-*o T-9jQM& 
to 1 7 011, i^e>2^7c7-Vi^HWT'-5'?r2^7C 
«7-yi£»LTit*3 0 OOEttiA (W»l£) 
t5„ UT> 2%.7t-7-'') z-'^ffl***'*--?. (k-s 
pace) t ()V^-) 0 

[0046] t-9 &kmu 1 7 o imm& 1 6 o izmm. 

?tltv>J„ T'-^MSgBl 7 0ll«tJ^S51 6 0O±fi 
IC*cT-?-il*^Si-4o f-^fta»l 7 OKIISJF 
ffil 8 0 £ J: tflMEffil 9 0*«»«£rt.Tv»« o S^gB 
18 0 II, ^57>f7^f^^- (graphic 
display) ^T*»^;?tu4 0 SfpSB 1 9 0(1*" 
20 >f >f--< > ifT'H -X (pointing devic 
e) *«*.fc*-sK- K (keyboard) *-CflMt 
£*t&c 

[0 0 4 7] S^SBl 8 011, f-^&Sffil 7 Qfrh 

fl5«l 9 011, »ft#KJ:oTl*ft**i, 

SB1 8 0 J3 1 rmftSB 1 9 0 £SDTM x-f 7 

(interactive) K^S^&ffc-r&o 
[0 0 4 8] E12IC, ffeO^OJS^RUB^gOT' 

$>&o *8t©«fii:io-c, *§i^wsaicg3-r4* 

§l^o*fel-BB-f 4 Itl&ojglRo— ^> tii o 

[0 0 4 9] H2 IC^i-^EH, H 1 IC^LfwSStll 
M?rii:tSv^^^hy^f Ai 00' ^*i-* 0 

7^';l>y^fA100' mnillU 1 ^^Lfc^fit 
|B|* of* ra*«r«*t=ra— ©«F**ft 

[0 0 5 0] -7^*^ h v^xA 10 0" ll±?8*-7^ 
« ^-7 hSBl 0 2' , &lE="f ^SBl 0 6' UlCTRFn 
-f ^SC 10 8' ittio C*Lib±«»T*'-*? b SB 1 
0 2' iillf^a^ ;vgBll, vvi*in(,ffiM«:#M/TSv» 

ftRO«tt**L+^*l***LTE«*iiTv»4 0 -7 

h/^fii oo* ortsc^r^ (**r) ic, 

3 0 0^7 U- 5 0 0 lc^«$tLTBI^L4v»lft^ 
¥S ic 1 v JK A* 1 r/IKffi 3 it 4 „ 
[0 0 5 1 ] ±«»T* r *y hSB 1 0 2* ll^^i^ h 
WfA 100' OF"3g|5^HIC»S8«S-^-r-5o 
so ®<7>*min.iz*tm3 0 0<D^«^r[6]tIl^1-4o 1"4 
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io2' \m^fK^ME^m^xm^fii> 0 * 

5^ *JB ^TfllJS L r i v» <D (4 & *> % X,T * -6 o 
[0 0 5 2] &JE^ >f ;wgC l 0 6 ' ttM*afcftt::«gB 
fc*>©43E«»*± £4. S££1-*£)E58*§ 
«4, 'J- KT* h £3B.m*&XV t y 

«543Ea*^itl6Lr4gE3'f^«l 0 6" l±H^L^ 
v»3^iK04DE="f frim-tZx, 4gE3^;i/^l 0 6' 
43 4y f £)ESES)8l51 3 o^f>^ssc^-«±, 

[0053] RF3^f^l08' amSVSMKMft 
3 0 OW#rt«9*t">£I6&1-&£#ORF®jg«-5§-£ 
£fI-f4o RFa-f ^fiBl 0 8' 14, tfc, gjjgSflfc 

10 8' «±H3^U4v»as«ffl0 3>r^iJJ:lf5&«ffl©3 

[0 0 5 4] -7 h v-^f-A 100', £|Eigl&SB 

13 0. RFjggjg&l 4 0. T-?W.M%>1 5 OisHTf 
MW&l 6 Ofrh *ft«0««**ff*l 

[0 0 5 5] HI 3 ««*»*i5t:fflv»4/'«/u^->- 

t'/^ (pulse sequence) <£>— 'CTSr^ 
"to CO/t/l'.XS' — ^ -7i-X3 V f 7* hft 

T 5 lcE-ajoT$>*o 
[0 0 5 6] WHO (1 ) I4RF«*0*>-^ V^T* 

a.n-Ov'-^y^fc^-ro (2) , (3) &41F 
- ,(4) 14, -ftt-Pfu 7x-Xx> 
3- K£)EG pfcJW- KT-7 h*3EG r H)y-^'/ 

[0 0 5 7] *7 'I' *£)EG sOv-f/^li, EF3T 
1 -Y *S^fflO^E££D£/c#0«-§-&®£;& 

U EfST 2 IC* k:" 'J 7x-X ( r e p h a 

s e) 1-*43ESr^t*fc*0«-9-«feJg**i-*o «* 

[0 0 5 8] s<0v-^->^.l4, 
EffiT 4 70-IV3- K£jE££X&£*7«9<I-§- 
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[0 0 5 9] ^<04^&&©<7)<!-§-£fflv>&£itc4 
•K EW<01»*i:»*r43E«)*fiI*«KWU4«}4gEO 

[0 0 6 0] -? 47D-i>3- K4gE£JBv»4 

-LtK4»K ^.9^^43EG s C0^|S]tC?&c.T^I61-4 

V3— K**^T*?it4o ^<07n-x>3- Kt± N fcf v 
<D&3bS[<r)X 7 4 ^43E*(p]OfiS;^-JZWr 5 7n-x> 

[0 0 6 1 ] 7i-Xx.>3- K&JEG pOv-t^ 
14. EFe^T 3 >C07i-Xjt>3- Kfcfr o^lE 

20 [0 0 6 2] 7i-Xi>n-KtlEGp©v-7->'^ 
14. Sfc, EH T 2 434(^7 4 tC7n-jt>n- K43E 

i£.z&tzti>om-%tiLJ&zm-r&a eht 2 ^m^mr* 

I4EP^T 2£4tfT4 £^fc>*T.CD^5Mtrt<0 = 
BWT4 0«-»aHBH:*S>&¥. 

[0 0 6 3] •eo4-5^i£^ : Srfflv^Ci:tz4 7 a. 

TJ4, ffi«©SMfcK#v^Efflttl»M©l&¥fcft¥r9i 

^mtifi^-M. 70-JCV3- K**firt>ti4 0 i©7n 

^E^fS)<^^7>{C^-t--&7n-a:vrj- Ki: 

[0 0 6 4] »;- KT -7 h^JEG r(0y-7->^(±« E 
HT 4 e>S-f^ 7i-X1-££)E££.C.i>*:*!><0 
«HB**U EST 5 \ZX\£>&') 7i-XUv>1?f 
^7x-XLT^7f-(i>H3- ( g r a d i e n 
t echo) Z£.C£-it2>&3m.Z*kC2>tzlt)<Dm j >§-fe 

40 [0 0 6 5] 'J-K77h*)EGrOy-7->^l4 £ 
fc> EHT 2 C7n-xyr- K*3E** t4/i*Ofll 

K«b*v^C t (4l!) *>^-r-£>.5>c 
[0 0 6 6] fOi -5 ^^®«rfflv>S; t ic4 . »J - 
KT-7 h^JEG r <7>^rip](Cfio-C^16-r4^b , >-C(4 > 

ie-fk^i:, 7o-x>3- Yififtt>tiz> 0 ;«7D- 

50 iV=i-KI4, ^^VO$M<0'J- KT-7 h^)E*|6j 
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[0 0 6 7] uOJ:V^;^y-^>^fflv^®^ 

^*£jeg s fceniou ^o£PiD«BF*5 tc a 0 v<>u* 

^ (flip angle) ia' it^>o / Ii9 
0° HTt^o 

[0 0 6 8] EWT 2T^7^f ^^EG st:U 

K^EGpOy-^>^i:#JDL/:7n-x>3 10 
- K^E<0*f*«#fcJ: 7x-Xx>3- K^JE* 
ft?)* t> > <OSHiWt*7 n -jc > =1 - KOlU¥#* 
4T9o U — KT * h £|E G rC0v--Jr>^ irC#iD 

Lfe7n-:i:>=7- KAjEfcJ: 0. y-KT*h£jE;£ 

[0 0 6 9] -2fcC EHT3 t7x-Xxvn- K£j@E 
G p lei** lfv<07x-Xx>3- Ktrffdo 
ErplT4"C. ■J-K7')^^lEGri:U^t , >f^7 
x-Xtfif% 7x-Xx>j- K^JEG p 

[0 0 7 0] EMT 5T\ y - KT* I^EG r 

fci4* >*>y 7x-X«m:?l§i<f>f7x- 

X^oT^7f^fX>l>X3-^4$« 0 ^7f 

^(echo t ime) TEftO^Stt^tiio 30 
^7fa> -J*-* 431*88 1 5 0KJ: *3 tf^ 

[0 0 7 1] ^y-^>^ii@»5TR (repet 
ition time) "Ctt ig$ *l* 0 12 4 K> %L<D 

-v->^fi. y - KT* h^EG r Ov-y->*tC#Ja 

ii> 03 tiLfciOtBCCtio 7x-Xxyn- 
K&JEG pO»Hi3 iHfC*4 0 
[0 0 7 2] y- KT* h^EG r O v- ^ >;UCffriD 40 
LfcEHT207-n-x>3 - K4|EOff^i[Eili, II 

y- KT* fAgE^*W^#»jac»Sri#o^tf > 

V^tf||tt07D-X>3-K#l7t>Wo 

[0 0 7 3] ^^*7D-x>3-KmHf: 
^7f>( x> hX3-#bfi-7-^ i: LT4X*£ft 
& 0 7x-Xx>3- K^JEG p*|i]ti;:L-Cv*4£i: 
H J: H-07x-Xx>n- Yifftt>tlZ><DX-, Z<D 
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U y- KT* h^3E*ft]07n-jc}t-J-i7n-ji> 
3- KJii»att-C*4o 

[0 0 7 4] H5i:, *©aUBK**t*^^S/-^> 
*£tf1~o ffllKO^^^Xv-^V^li, 7x-Xxyn 
- K£jEG pOv-^^frtDLfc, EPS T 2 , T4 
07a-x>3- K^EOW-S-ttJga^tt. H3i:iL 
fzi><DtmC~C$)2>o 7x-Xx>3-K43EGpOfi 

[0 0 7 5] 7x-Xxy3-K4jEGpOy-^>^ 
K#iDLfclZHIT 2, T4 07D-x>3-K4jEOfi 

-5>o c^tcioT> 7x-Xxy^- K4gEO*Ffp]<7)^ 

[0 0 7 6] iOJ: 9 4r7n-x>n- ttrt: 
^7f>f hxn-^lfa-f-^t LT4X&S*L 
£ 0 7x-Xxyn- K^EG p SrH £K Ltv^i £ 
KJ: 0 :of-^ \±m 3 Ox^<h |b]-^--<7)t>- * £ 
&4o £/iU 7x-Xxy^- K^jE^foJOyn-tr 
Jti-\S7n-^>=r- KI±3ffi«1±-C*&o 

[0 0 7 7] B6i:, *^>«»tcU*t4/^-X5/-^-> 
*£^1"o HUB*)/*/!"* v-^r ^7^^)EG 
s Ov— 5r ^KfMmLfc* EFbJT 407D-x>3- 
K^EOltSIMfi, H3*:SUtOtBfr* 
£ D "7 ji-Xji>3- K4gEGpO«ip§fcHI3 tract? 

[0 0 7 8] ^7^^EG s60y-^>^t:ttliDl/: 
EBT407n-x>3 - K4)EOfflf«^li, EI 3 K 

^7^^4gEO^[nlO^!6^Sr#o^ tfvtc. i3<^) 

[0 0 7 9] £0<fc ^ *7D-x>3- K3i*##S*tfc 
/7f>fx> hxa-yi; ^-7*-* t LTJR*$tL 
£ D 7x-Xx>3- K&JEG p iWlClz Ltv^i t 

&4 0 fcrtfU *v-f *^E#r&)^7n-fc*ti-&7u 

[0 0 8 0] :<7)i:?t: LT, Sv>t:§14 3oo£}E 
^•[S]tc^tt4^ fc* ><0»mz»L* iaw@14<0 7 n - 
jn>-r- K**-5-n-rn.fffo*l4 0 #i^^y-**> 
* t#^E;£faKJ3tf 47n-xv KitttOB!# 

[0 0 8 1 ] lEiSMSttO 7D — x y 3 — K*fr5 7D 
-i>n- KW7D-x>3- K^lEOWiito 
H3 K*V»TU - KT* h^EG r Ov-^ 
>*fcffriraLfcEII8T 2 070-XV3- K*lEfc. 12 
4 K-fc^Ty- KT* h^jEG rCOv-^r>^U#lDL 
fcEHT 2 0-7n-jn>rj - K£|E*i 1 O0*f£r&-t- 0 

[0 0 8 2] i3i:^^T7x-Xxy3-K&) 
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8EGpOy-^>^i:#lDLfcEBT2, T4^7n- 

12 G p tf> v — ^ > AtCftJoL^EFflT 2 , T4070- 
.x>=i- K^EfcMfetf>tt**:1"o 
[0 0 8 3] i3 Kis^T*^ *£jg£G s 

BI6 Ki^T*^ *£jEG s ^v-^>^tC#SD 
UEBT 4 <7)*7D-ji>n- K^Ete£^Uffe<0#£ 

[0 0 8 4] T'-^«iS»l 7 0I±> B3 0;^y- 
[0 0 8 5] f-^ffilSH 7 0t±. 11 3 <D/*)V 
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=r- K4gE*isjo#«ijs***-r&^fer>^i»i-& i tr 

[0 0 8 6] f-^MfSSl 7 Oii. 
;&£>£o t \zt »), I^i:aft7D-x> 

+ * 1 e^-*oajR*»« 

[0 0 8 7] ttlWEftLftv^e>4«4Ci/5f-f 

[0 0 8 8] 
[»1] 



[x,y,z) = Az 2 +B(x 2 +y2)+Cxz+Dyz 



0) 



[0 0 8 9] ::t% x , y, z(iit«sni:«it« 
7'K>^ (magnet center) £ £ G 385 



* [0 0 9 0] (1) ^iZ&^XA, B, C, Dfi#8fc-C 

. [0 0 9 1] 
[ft 2] 



[0 0 9 2] 
[ft3] 



A«j^JI(6<f+6j«ftfcr (Q««P+GyOSf) fc l dt (2) 

★ [0 0 9 3] 



[»4] 



(3) 



[0 0 9 4] 



* * [ft5] 
D= 2B^ l (Gy(t) • Gz(t)) fe1 - (Gy{t) -G^)) fa ) dt 



(4) 



(5) 



[0095] 

y : m^mmtt 
b o : »mm&m 

G x ( t ) : x^fi^Effl 
G y ( t ) : yy^fSlO^llfia^ 
G z ( t) : zJjft<D&J&mWi 
(2) - (5) *»C*»t4*jL*f el, f e21±, 7 

o Lt^T, iSsx-^f e ia*ffrSii*:G x 
(t), Gy (t), Gz (t)li, **l-r*U xy^ 



40 



50 



SSx^f e 2**f*S*tfcG x (t) , Gy 
(t) , Gz (t) i±, ^rfi^ti, xJ[S], y>5ft> z 

[0 0 9 6] JSIT, 7D-x>3^K^)EWO-*S: 
1 [sjBO^n — jn>n — K£jE <h t^v\ 7n-x>^ 
- K43EO#Oft&>5£ 2 lg^7U-x>3- K£)Ei 

[0 0 9 7] WlLti. *7-f *£JEG s O^ffi]* z /5fSj 
tL 7x-XxV3-K^)EGpOjfplJ y^fDjt 
U 'J - KT* >£JEG r <D?5&\* x fc-f* Gz 

(t) , Gy (t) , Gx (t) li, *fi?ti, Gs, 



(11) 
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G p , Gr ICfflSt^o 

[0 0 9 8] ft is. XyJ *4gEG s W|filli2*l&li: 
R*fc*>-Clift< % x, y, z*fion^fii*l 
ooJ|fi)tLTfiv» 0 S/c. 7x-Xx>3- K4EG 
pO;£ftii$S»3 2oo;&ftO^-f*uS>— 2ft LTfi<> 
U- K79 h^JEG rO^ftte?! 1 ) lo«)*|nJt Lti 

[0 0 9 9] Sfc* Gs, Gp, GrO;frfn]£x t y, 
z^frtcttLTflgtfT. ^bftity 1 ;-^ (o b 1 i 
que) ft£jSS<h LTfc&^o Gz (t) , io 

Gy (t) , Gx (t) l±, Gs, Gp, GrO^^h 
)V (v e c t o r ) -frJS"CSE?ix*o ElT\ G z 

(t), Gy (t), Gx (t) *-t*l-F*U Gs, G 
p, G r^»iB**fc«T»«i-*^ *iUMW>»* 
i[^#tCft^o 

[0100] Gs, Gp, Gr^@3-B6i:^L/:<J: 

J:dfc0tfcti/hSftffiKft& o -titUot, (1) 
SOltli/hSft tot ft£ c 

[0 10 1] 3fer. «8Ai:ov^BBt4^ (2) 20 
SO I I rtO£tWSlili§^7n-x>3-K 
tcistf £ x:frfnjO£jKG x (t) t y^fp]045@SG y 

(t) cO2^f0SrS"t- o lil07U-x>3-Kli, 
i3 KS*Lfc'<A'*>'?-$ r >^tc £<oXftt>ti2> Q L/C 
#ot, Gx (t) 0 2#liKBIT2 0GrO=ftM 
tt2»LfctOi:«iL Gy (t) 0 2flt»iEMT 
2, T40GpO=Mfl*t2#Lfc*OU*at 

[0 10 2] tfc, \ I rtO*^a(i2i§07 
n-xvn- KK;fett£ x*[rJO&JEG x (t) iyj 30 
ftO^JgEG y (t) 02*ffi?rSto 2 SI § O 7 u -J. 
>n- KliH4£ J: 1/0 5 HSl/:^°;My-^>^i: 
X^X*ti?tifft>tL&o Lfc* ? ot> Gx (t) 0 2 
mttWl 4 K & EH T 2 O G r OEftlff Sr 2 * L 
fctOfcffiifjU Gy (t) O2*(S0 5O[ZFiflT 2, 
T 4 <7) G p OEftiSif ^ f iif ti 2 * L/: 4 

[0 10 3] G r Ol mSt 2®3<DteMtei33$<DjE& 
tinx-hZfrh, 2mirZ>Ztl l z£ >9P#JiraDtcft 

[0 10 4] «»B*:o^TK«t4t, (3) 

SO I I rtOt^Oflli 1 il(?)7n-i>3 - K 
KU*t* z^fp]O^JEG z (t) 2f*Sf 0 

ioT*T*>*l**<b* Gz (t) 02*liEWT40G 

[0 10 5] ) I l*)Ofi^oaii:2i§07 

n-x^n- Hfcistt* z^fSjO^lEG z (t) 2^4- 
Sto 2 ElgO^o-xvn- K»±H6 KSLfc'Ol'* so 
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v-*>*K£oT*Tfc*l&3i*^ Gz (t) 0 2ili 
BI6tCi5^^EF5T4C0G sOHM1lft2*L/:i 

[0106] G sOl @gt 2UgOffi«l*&*BOiE;S[ 

4o wOfc* I I rtO£*# t ;&*#0||li 0 t ft 
#mBti0-C*^> o 

[0 10 7] «*C»COV>TK9J-j-* t, (4) 

SO I | ft OS 1 i i O 7 n - x> 3 - K 

IZ&WZ x^fpJO^EG x (t) t z^fp]04gEG z 

(t) 0»4r«1-o lBl07D-x>3-Kli, H3 
fcS*Lfc'<>l'J* v-'JrV^JCj: o"CtTt>tt^^?>. G x 

(t) tGz (t) 0»li, EFeST2 0. GsO« 

T4 0. GsOH«HftGr06Itflf^SSl 

[0108] it, I I rtO£**03S»±2l3S07 
n-jL>3- Ktcistf* x#fpJO£)EG x (t) tzj 
ftO^lEG z (t) <om&to 2ii07n-x>3 

- Kl±, 12 4 *5 £ tfEI 6 \Z7Fl,tzs<)l>*Z'-*>*\z£ 
^r*ti^fiftt>ti2>frb, Gx (t) tGz (t) O 

m4izte^x, EFb1T2 0, GsO^Mifi 
GrOEMflf*ffl/:i^ iJJitf; EFiT 4 
O, GsOE^MfiGr^W«f^»»L/:t 
Ofcffl=S1-*o Eie^iS^T, EF<flT2 0, Gs 

t G r OHfttif**ILf:t^ i3 J: 
tf> EFAT4 0, GsOHMfftGr^IUff 

[0 10 9] G rliEMT2OT*&'«* t 0 tft*=ft« 
«*"C*it€>*L4*fe. 6«««*^x<5>*i&G s i 
0»li. EBT2Of^fi J 0t4-5o.i^ GstSE 
FIT4 Oii^E^ # it 6 *t * * 

6, MftflmitttL&Grtoaii, E Fb! T 4 O 
fWoiMo -*U* 1 @g 2 us tT* 

[0 110] «RDJ:owTRWt*t, (5) 

SO I I rtO£#^aiiliB<7)7n-x>3-K 
Ki3tf£ y^[p]043EG y (t) t z *[S]0£)EG z 

(t) Oi^if 0 l§§07n-x>3-KIJ, 113 
fc*Lfc'*A'* v-*>*K J: otfi frft&rt^. G y 

(t) tGz (t) <B«ld\ EMJT2tf>, GpOEM 

J: IF, KMT 4 0. GpO=ft««-g-0»*«5frtG s 

[0111] I I rto2E^oa^2il§0'7 

n-x>3- KtcijJt* y^fSJO^iEG y (t) tzj 
ftO^JEGz (t) OH^^-to 20|O7D-x>3 

- KfcJU H5i3<ttfI26 K^Lfc/^^v-^V**:: <fc 
oT*;fc«M*:foii4*<b, Gy(t)tGz(t)0 



(12) 
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KBIT 4 G p OEAM G s 0=A 

t\ E0T2(7)> G pOHAttfi^alfriMB&fcG sO 

fiJitf, Gp 
0=A*«*0«*«#i: G s OEfttif^flU: 

[0 112] G s liKBT4'o s F*&** f 0 

Hlfe2IHBfc|B)i:T*4o Lfc#ot, SKilO 

.[0113] EWT2-ei±, ZA&m-l-Oiitr*g& 

^T**^GptilH3gi:2IlIS T^f^RW 1:4** 
h, i5m&LX~i>Z> G s ^tO^f i lMBt 2 HJB-C 

g:D & 0 Kli&<b&v> 0 
[0 114] L*U Gpli. lJB»0«-SS-**r*J:ft 

[0 115] 4oo#ftA, B, C, DO 

H3o#0t, «5oiotttj«/Jx8<44itJ:J: 
19, (l) *"C#iLfeit*tt»li^S4**«fo 0 :o 

h j.3-Offi*SEft3& t 7n- JOn- Kco l i§ t 2 U 

[0 116] i3 -iet^L/^^v^y-^^^?: 1 
•feyh (set) t U 7x-Xx>3- K4gEG p * 
JB^«HL4* t ?>±E2:ra*ftf'-^iR*4:«lx»f 6 4 
-512@fi% itUC J: oT. k*^-;*£S£>& 6 
4-512 tf jL-OtfjL-T f -^^3ffiW^fL^ 0 

[0117] r-tym&i i o i*> 3&<n¥^-r- 

* Q infeOBf»«*i**t-F*LSvncSiia:3"*|nltCi3 
t'>(7)7n-^JSt &c9<b&£ 0 7*-*8fc 
S£617 0fi. 3 IS^CTi: i:lfl<7) 2 

[0 118] JiffiOJ: -9 frC 7n-xvj- KSr 3 ^fp] 
^:IT4^ 0 128 KS*1v</u* 



22 

[0119] 1 ig(7)7D-X>3- K£1-£ 

t, G r*ffi]C02Ii]gc7)*7n-ai>3- Kt±H9 H^i" 
>>n';v* v - > * o Tff 0 9Oy^Xy-y> 

[0 120] ifc, G p2F|nJK:i3lt& 2HB07D-X 
10 KliH 1 0 i:^t/^V7y-y>^t:J:otff 

Hi 0^Mv-|>^li, |50/^y-^ 
>^^?)Gs(:U7n-x>3- Kt^fc^t:ffl 

[0 12 1] ISO^y-^VAtttfc^f'fi 

> h - 9 >xr*^#/c ^""7 x^f -x 

> >x3-<aH«:#*a£ i: J: IK G r *IrJ07 n - £ 

[0 12 2] |8^Uy-^- >^t^f:^7f>f J- 
20 jc> > .xn-O^*- <h J: *K GpyifpJO^n- 

[0 12 3] HI 8, 119. [HI 0^L/:A;Wy-^r 
lffi.t LT7x-Xxyj- KgCDMSr* 6 4- 

5 1 2 tfi-coif ^-7*~*P£2SMK&U *tLh* 

it O 2 ^fD <7> mW-m V> T , G r ^ t G p 3f£] 

[0 12 4] G p^fflfc G s*W«:*tr2'*x£W"CO 
7n-£S^ilte*f§a»^ii % B1K B12, HI 
30 3 IZTF-fX n %s*)\'Az/-tr>7si: lit Ltfflv^ 0 
01 1 (D/*)V7.is-'r> *\±m3<0/*)V?s i/-lr>Xfr 
hG r*|pj^7n.-a:>3- KS:Rv^;feOi:ffiit 
& c £*Ui 1 @|07n-xy3- K(7V*;V* 
^"Cab^o HI 2<r»*)ys**s — lr>x\±WkS<0'<ft'*i' 
->ry7sfrhG r yal^coy n-jc>n- KSrgfev^cfcO 
tCffla-f^o rtLJiG py^fn](7)2[lISO-7D-JL>n- 
KO/N>^y->)-V7T^^o (HI 3W^y-jr> 
^tig!6 0/N 0 ^^>'-^r >^^<bG r y^r^O^n- ji> 
3-KiRv^toi:«lt4o CttiiG s/^fp]c0 2 U 

[0 12 5] G r UJfit G s*Ifi]S:*tr 2^%^mX(D 
7n-Srfti-H«*:»*»-frtt. 114, B15, 12 1 

6 K^-f-J: ^ 4^^;^^ v-v->J** lit Ltfflv^o 

1 4 Oy^;i/X y-^>^lii3 is — <!r>Xfr 

4 0 :ti(illIi07D-x>3-K0/^y-^> 
^.-ei)4 0 Hi 5 0/n°;V^ v-v->^iiH4<7)yN ft ;l/^>' 

HfflSi"4o d*U*G r^foJ02 ||07n-x V3- 
50 KO^^/; y-^ry^t$)^o HI 6^7y-^> 
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@(7)7D -jh> K4V*/i/* v - 1 > * £ 0 
[0 12 6] l*lfij/f*t07n->f 
fi. - K £ G r. Gp> G s <7>v^-f tL*> 1 

o^ftujs^Tfi^o Ell 7i:*t^>^v 

-4r 7D-x>3- K£ y - K7» 

EG r 0*rt|0**li5V^TlT % HI 7<7V\°;l^ v-^ 

[0127] itL*l@B07n-i>3-Ktt* 
G r^02[||07D-x>n- KteHl 

v--^>^trj:oTfi : '7o Hi 8 co/^;* v- 
^>*t3\ B9^Wy-^>^*c>G p \zlZ>yu 

[0 12 8] HI 7GD/*;V*v-^>XT-#7t^7^ 
x>hxn-^ii 8^^y-t>^tf|/:/7f 
-f .x> h .xrj-o^£#a6£C: t X *) . GrJfp]07D 

[0129] SI 17> 121 8 tcSLfc^^-X >^ 
illt LT7x-Xx>n~ KiOl^^ 6 4-5 1 

[0 13 0] Gp*fiI^>7n-S:*i-lI«*:»*»-& 
ti. II 1 9. El 2 0 KSi"J: o ft a^;* 1 
g&£ LTfflv^o H 1 9cO/^;^^v-^>^tiU860^N 0 

/:tOC^it^o itU* l|]g(7)7n-x>ii-K(0 
^)V7 v-7->*-C£>£ 0 H2 0 v — 

H 1 0 flVOl/J* v-^>*^£>G r ;frfD]C9 "7 n - je. > u 
-KtRv»fct(0[:«lt4o w*Ui 2 i@(7)7n-x 

[0 13 1] G 8*^7D-t$tI«tft4»* 
112 1, 112 2K7jrf J:-5 3ar/N*;i/^v-^r>^S: 1 
fii LTfflv^o 32 v-^ >^iiHi l o 

7n°;u^ v-7->*^<bG p ?j\bI<D7v -.x> KSrgfe 
v^/ctco^tg^i-^o Ztili 1 Il07n-x>3- K 

(iHl 3^;v^y-)->^^^Gp^[fi]^7n-x> 
[0 13 2] iOJ: 9 i2^7Ctfc*±1^7U<^*7n.-i 

> - y *ifH 0«S:*i4^6ot44o 
[0 13 3] 
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[nffioffim&i&fE] 

[Hi] **flOSS*0«ao-«081^yn 7 > B 

[B2] *«W^>lt*OJgffiO— «0*ttoyn^^H 

[03] H'l 5 £1202 lZ7FLtz&m&9k?fi'2>'*)l>A 

[@4] HI J/:lig|2 H^L/c*6«A*IHt1--5)/<;v^ 
10 v-y- >*<7)— «Sr^i"B|-e*&o 

[15] HI 4 7tl*S]2 USLfcM^jlffi - *^^ 

[H6] HI SfcliH2^Lfc*«*»jtlTi-*^^^ 
v - > * <0~#!) 4- H"C£> & o 

[H 71 @3i^ LH6 K^tfe/*^* v-4r J: 
^7d-x>3- Ko— Fil^^-rH-e^^o 

[H 8 ] H l $ : fcttB 2 ^L/jgfi^|^t£^^ 
v - > * <o — n * ^ 1" h -c * £ o 

[H9] hi it: i*m 2 izTFLtcmwtifinft-r&'oi'X 

20 >*0— fIJ^^*t"HT-S)^>o 

[H 1 0] H 1 ££&H2 K*Lfc»I**XfTl"*'*/i' 

* v — ir >*<7>— W^^i-H-C^^o 

[HI 1] H 1 4 tz\tM2 K^Lfc*«#IMrt-*/<ji' 

[hi 2] m i ttz&m2 izTFLtzStm&mj'tZ'tfl' 

[H 1 3] HI Z?zl±m2 IZTjkLfzgtWitfnfti-Z^^ 
[El 41 H 1 4fcliBI2 frC^L^B^H^T-TS/^l/ 

30 ^ V'-'Jr — filtSfiT^^o 

[HI 5] H 1 $fzl±m2 tc^L^Se^Hfli-^/N*^ 
^ v — ^ ^iJ^^*tH"Cab^ 0 
[HI 6] Blifc*iH2 t:/TL^gt^Tt^^ e ^ 

* v — y >^^— t?9 : Sr^1-H*tr$)^o 

[HI 7] HI i tzi±m2 \Z^tzmWLtf%*ti1rZ>'*)l> 
7> v - > * #J Sr ^t" H"Cab £ 0 
[HI 8] H 1 4*rl±H2 i:/TL^Sf 7& ? $fft^^ e ^ 

[HI 9] H 1 3 tz&M 2 IZtfL tzgtWtfnft-rz^^ 

[H2 0] HI itz\±m2\z^Ltz^W.tf%ft'tZ>'*^ 

[H2 1 1 HI itzl±m2 \Z7jzLtz&W.&%*fi1rZ>'*)V 
7 v - > ^ <7)— 00 ^ ^-f HT-ab ^> o 
[122] Hi £fcf*H2 ^L^i^ifftS^;i/ 

1 0 0, 1 0 0' vn-yfyAfA 
1 0 2 £ffii§r^;USB 
50 1 0 2' ±I»7^^» 
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1 0 6, 1 0 6' ^E3>f ;v§6 

108, 108' R F n >f 

1 3 0 £jEfgi!jgB 

14 0 R FlgftiSB 

1 5 0 T*-*1R«SB 

1 6 0 «|«P« 
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* 1 7 0 

1 8 0 

1 9 0 

3 0 0 

5 0 0 



mm 

ttML 



imi) 



[12] 



100 7n^M^tA 



^M3-T;u© 102 
«3Ea-r/U9 106 




£ffiJ»^*<V hO 107 

RFa-r;u» lor 



300 ttft 

500 $ K/U 



, 1 190 

1 — n^T 




[H7] 











B 3 


+ 


+ 




B 4 




+ 


+ 


B 5 


• + 




+ 


B 6 




+ 
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IM3] 



(1 ) HP 




Of" 



TE 



(2) G 



■ -rvwv 



(3) Gp 



(4) G r 




14] 



TE 



(1 ) RF 




(2> Gt 



(3) G p 



(4) G r 




U~T| »«« Ta Tj » '« T4— «*« TS 
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[1215] 



BW3 




(4) G r 



me] 



CD RF 



(2) Q • 



(3) Op 



U) Gr 




N 



-Tt Ta ■ » *« T* » '» Ts * 
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ims) 



CD RF 




(2) Gt [ \ 



<3) Q p 



<4) Q r 



7 Wm. — f 

KMJ 



-Tl > U T2 T3 » « « T«-»U T3 - 



[El 9] 



(I ) RF 



-4> 



(2) Gs / \ p 



(3) Gp 



(4) Gr 
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im i o] 



(1) RF 



<2) G 



(3) Qp 



(4) Q r 



-4> 




imi i] 



(1 ) RF 




(2) Q 



(3> Gp 



U) G r 
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[H 1 3] 



( 1 ) RF 



(2) Q« /~ 



(3) Op 



(4) Or 



-D 




-Tl — ***—T2 «l » Tj — »(*-T«-J- T S * 
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[El 1 4] 



(13 RF 



(2> Q. ~ V- 



(3) G p 



<4) G f 



T t > U T 2 »» « Tl >» « T«— Ts * 



[115] 



<1 ) RF 



(2) Q s 



(3) Gp 



(4) Gr. 



-4> 




-Tl Ta ■ » « Tj » l« T4 — Ts 
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im 1 7] 



(1 ) RF 



-4> 



(2 ) o. — r~ \ * 



(3) Op 
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[S18] 



BID 



<1> RF 




(2) G 



(3) Q p 



(4) Q r 




[HI 1 9] 



(t ) RF 




(2) G 



• -r\ 



(3) Gp 



<4> Gr 



4j 



Ti i*i T2 »l » Tl » » « T4 — Ts 
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4SBB2-0 0 2- 1 6 5 7 7 1 



im 2 o] 



TE 



(1 ) R F 




<2) G 



<3) G p 



(4) G r 



-Tl — Tj — T3 — T4 — T5 ** 
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(1) RF 



-4> 

(2) Gs / ^ 



(3) Op 
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